CHAPTER 14
BUTTRESSED CONCRETE DAMS

1.  Advantages of Buttressed Dams.   As has been explained in other chap-
ters, solid gravity dams resist the forces acting against them primarily by
weight alone.   Strength of masonry is critical only when the height is great,
and then only over limited areas.  In massive arch dams, described in Chapter
13, the strength of the masonry is more fully developed.   However, not all
dam sites are suitable for massive arches.

Frequently, a reduction in cost with no sacrifice in safety can be effected
by a dam of structural form. Because of the more efficient development of
latent strength, masonry quantities are reduced. More intricate form work
and the need for reinforcement increase unit costs, but under favorable con-
ditions an appreciable net saving in total cost may be achieved. This is par-
ticularly true in locations where the cost of procuring or transporting the cement
required for a more massive structure is prohibitive, or where other construction
materials are scarce.

The more efficient use of masonry strength does not necessarily mean higher
maximum pressures than are permitted in gravity structures. However, with
carefully placed reinforced concrete, increased stresses may be allowed. If
these occur at the base, better and more carefully prepared foundations may
be needed. This can be offset by the use of spread footings.* (See Art. 12.)

Buttressed dams are more subject to damage or destruction by sabotage or
military attack than massive dams. Because of the thinness of their members
they are sensitive to even moderate deterioration of the concrete; hence they
must be carefully built and careful consideration must be given to any unusual
exposure conditions.

2.  Types of Buttressed Dams.   The use of buttresses to reinforce and
strengthen masonry structures is of ancient origin.   Many early solid gravity
dams of otherwise relatively thin sections were made stable by such means.
One of many such old dams found in the Republic of Mexico is shown in
Fig. 1.

The present chapter deals with more recent types where a relatively thin
facing is supported by buttresses in such manner as to secure true structural
action. Buttressed dams are adaptable to overflow as well as nonoverflow
conditions. In overflow dams a downstream deck is provided to guide the
falling stream. Typical buttressed sections are shown in Figs. 2 and 3, which
are taken from an unpublished preliminary study for a U. S. Bureau of
Reclamation dam in Idaho (1924).
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